Intraparenchymal replacement of the left pulmonary artery with implantation of segmental arteries in a 26-year-old patient
Niyazi Cebi, MD, Frö mke Johannes, MD, Spiridon Botsios, MD, and Gerd Walterbusch, MD, Dortmund, Germany A neurysms of the pulmonary artery are associated with primary or secondary pulmonary hypertension, 1 chronic pulmonary embolism, or pulmonary valve stenosis. 2 Systemic disorders, such as Behçet disease, 3 Osler disease, and other acquired cardiovascular or congenital diseases, 4 are known to produce such aneurysms. Lethal complications include bronchial rupture, 3, 4 dissections, and intrapulmonary erosion. Compression of neighboring structures is also a source of morbidity. We report on a patient who was referred to our hospital after demonstration of bilateral, dilative changes of the segmental arteries of the apicoposterior segments of the upper lobes, as well as an aneurysm of the left pulmonary artery of 3 cm in diameter at the bronchial bifurcation of the upper and lower lobes (Figure 1 ). Additional aneurysms, including those in the right lower lobe branches, were also observed. The surgical procedure is discussed and described as a new lung parenchymasparing technique.
Methods
A 26-year-old patient with confirmed Behçet disease and a weeklong history of hemoptysis was admitted to our hospital. The patient had previously undergone treatment for uveitis and oral and genital ulceration. A portion of the small intestine had also been Brief Communications resected because of idiopathic inflammation and perforation. This history is typical for Behçet disease, in which aneurysms of the elastic pulmonary artery are caused by lymphocytic necrotizing vasculitis. 5 Medical treatment consisted of prednisone and azathioprine.
The aneurysmatic changes were demonstrated by computed tomography. Bronchoscopy revealed bloody imbibitions and changes in the bronchial mucous membranes of the lingula and lower lobe. Emergency surgical intervention was indicated. The pulmonary hilus and left pulmonary artery were exposed and prepared for clamping through a left posterolateral thoracotomy. The pericardium was incised posterior to the phrenic nerve, and the left pulmonary veins were prepared and clamped. Access to the aneurysm was gained through the main pulmonary fissure. After occlusion of the left pulmonary artery, invasive pressure measurements demonstrated values of 25 mm Hg. Because the aneurysm was still partially perfused, partial bypass by use of the extracorporeal circulation was established by means of pulmonary trunk and left atrial cannulation. After incision of the aneurysm of the left pulmonary artery, the continued backflow came from the ostia of the segmental arteries of the left lung. The replacement of the left pulmonary artery was performed during continuous aspiration of back bleeding to the extracorporal circulation. The aneurysm of the left pulmonary artery extended from immediately below the anterior and apicoposterior segmental arteries of the left upper lobe down to the bifurcation of the segmental arteries of the left lower lobe. native ostium of the lingular artery of the upper lobe and another one end to side with the native ostium of the superior segmental artery of the lower lobe. The proximal anastomosis of the pericardial patch was performed end to end with the left pulmonary artery below the branches of the apicoposterior and anterior segment in circumferential form. The distal anastomosis of the pericardial patch was complete, with the left common basal artery above the bifurcation to the basal segmental arteries of the left lower lobe in circumferential form in an end-to-end manner. The length edges of the pericardial patch are sewn together in a rotund figure-like vessel prosthesis. Finally, deairing through the release of the clamp of the left pulmonary artery was completed. After the release of the clamps of both left pulmonary veins, the extracorporal circulation was terminated. Finally, the entire graft was covered with residual aneurysmatic tissue.
Results
Postoperative therapy included anticoagulation with coumarin, as well as continuation of prednisone and azathioprine. On the 14th postoperative day, the patient was to be released. However, sudden renewed hemoptysis originating from the right lower lobe occurred, and emergency resection of the right lower lobe was performed through a right posterolateral thoracotomy. After an uneventful 14-day postoperative course, the patient was released to a rehabilitation center. The selective postoperative angiography of the pulmonary artery (Figure 3) shows reconstruction with perfusion of all segmental arteries. The patient was in New York Heart Association functional class I at 17 months' follow-up.
Discussion
Aneurysmectomy, ligation, segmental resection, lobectomy, 3 or pneumonectomy 4 are the preferred modes of therapy of intraparenchymal aneurysms of the pulmonary artery. Various surgical procedures are described in the literature for aneurysms of the extraparenchymal pulmonary artery with pulmonary valve disease, including interposition of a valved conduit 6 and implantation of a pericardial Y graft. 7 A brief review of the literature 8,9 emphasizes the necessity of resection to prevent fatal rupture.
The bronchial arteries arise from the systemic circulation and account for approximately 1% of the cardiac output. After clamping of the left pulmonary artery and both of the left pulmonary veins in our patient, invasive pressure measurements of the left pulmonary artery demonstrated values of 25 mm Hg, which was a sign that the backflow of the bronchial artery continues. The aim of the use of the extracorporal circulation was the prompt transfusion of the suctioned blood and the support of the systemic circulation of the patient. The systemic arterial blood pressure throughout cardiopulmonary bypass was maintained at a level of at least 100 mm Hg. The duration of the extracorporal circulation was 101 minutes. Without use of extracorporeal circulation, possible outcomes are bleeding and the death of the patient. As we discovered with cardiac surgery and pulmonary thromboendarterectomy, there is a continued backflow of the bronchial arteries. For this reason, venting of the left ventricle is necessary in cardiac surgery. Even the pulmonary thromboendarterectomy dissectors are developed, which allows simultaneous suction of blood from the pulmonary arteries. 10 Because of a thrombosis risk in the lower pressure system, we used a biologic material as the vascular graft. Anticoagulation with coumarin was continued for 6 months, until endothelialization of the vascular graft was completed.
At least 50% of the pulmonary perfusion with normal physiologic ventilation is required to maintain sufficient ventilation and perfusion for the oxygen requirement of the body. If pulmonary artery pressure is less than 40 mm Hg, then 50% perfusion and ventilation should exist after pneumonectomy with a normally functioning contralateral lung. After a pneumonectomy, a lobectomy of the contralateral lung is no longer compatible with life. If a lobectomy of the contralateral lung was performed in patients with a pneumonectomy, hypoxemia developed through the loss of the ventilated perfused parenchyma and acute right heart failure developed through increased pulmonary artery pressure after the loss of the pulmonary perfusion like an acute cor pulmonale. Under these circumstances, the residual pulmonary parenchyma is not sufficient for the physiologic ventilation and perfusion to maintain oxygenation and right ventricular function. These conditions lead to the death of the patient.
In a systemic disease with involved lungs, such as Behçet disease, vasculitis can appear. This progressive disease through the immune complex has no effective therapeutic option. Immunosuppressive therapeutics, such as azathioprine, cyclophosphamide, and chlorambucil, can be effective in the acute phase. Despite medical therapy, pulmonary artery aneurysms in both lungs can occur and are the complication due to progressive vasculitis, as observed in our patient. In the literature, the treatment of these aneurysms was parenchymal resection of the lung. In our case this would imply left pneumonectomy. However, after this procedure, lobectomy of the right lower lobe is no longer a therapeutic option. Thus, in the face of the bilateral changes demonstrated in our patient, we considered interposition of the left pulmonary artery with implantation of the segmental arteries to be warranted. The parenchyma resections are palliative therapeutic options to the treatment of the complication of these systemic diseases. Through these, an intrabronchial rupture is treated and prevented. In such a Brief Communications systemic disease, the parenchyma sparing is advantageous from a prognostic view, especially because a function restriction of the lung in the progressive course is conceivable.
We described a patient and his surgical treatment, in which we used the lifesaving parenchyma-sparing operation. We believe that replacement of the pulmonary artery for aneurysms of the left pulmonary artery, as well as for aneurysms of the right pulmonary artery, in the intraparenchymal and intersegmental portion over the fissure of the lung is possible. This operation must be performed during extracorporal circulation because there is excessive back bleeding from the bronchial arteries. To our knowledge, we present the first successful interposition of the left pulmonary artery with implantation of the segmental arteries as a lung parenchyma-sparing procedure for pulmonary aneurysms.
Chondrosarcoma arising in the trachea: A case report and review of the literature
Mary Maish, MD, and Ara A. Vaporciyan, MD, Houston, Tex P rimary malignant tracheal tumors are rare, accounting for only 0.2% of all malignancies of the respiratory tract. We present a case of tracheal chondrosarcoma in a 78-year-old man and review the literature.
Clinical Summary
A 78-year-old white man had a 3-month history of progressive shortness of breath with exertion. He did not have fever, cough, chills, night sweats, or hemoptysis. His primary care physician initially attributed his symptoms to worsening chronic obstructive pulmonary disease and treated him with inhalers and oral steroids. As his symptoms progressed, the patient became increasingly bedridden, with dyspnea at rest, and he developed significant weight loss. He also began to experience episodic hoarseness. This symptom progression prompted further evaluation and he had a chest radiograph and then computed tomography (CT), which revealed a noncalcified mass in the lower third of the trachea with near compete obstruction of the lumen. An extratracheal extension of the mass was also present. The patient was transferred to our institution.
The patient was taken to the operating room where flexible and rigid bronchoscopy demonstrated a firm, white, nonfriable endotracheal mass emanating from the right side of the membranous trachea and obstructing 80% of the tracheal lumen. Endotracheal resection was performed via the rigid bronchoscope to provide an adequate airway. A postoperative CT scan confirmed the improved airway ( Figure 1 ). Pathologic examination of the surgical specimen revealed a type I chondrosarcoma. The patient recovered uneventfully and was sent home for 3 weeks of intensive physical and nutritional therapy. He then underwent definitive resection.
The surgical approach utilized a right posterolateral thoracotomy, and the thorax was entered through the fourth intercostal space. A fourth intercostal muscle flap was harvested. The trachea was exposed anteriorly and posteriorly, and the mass was circumferentially dissected, with 5-mm margins proximally and distally. The tumor was well encapsulated, and both the right vagus and the left recurrent laryngeal nerve were identified and spared. A right
